Combustion Aerosol as a Source of CCN on Global Scales:
Amazon Biomass Burning and other Continental Sources

A. Clarke, S. Howell, S. Freitag, A. Bandy, J. Zhou. J. Hudson, K. Moore, V. Kapustin, T. Campos
oth International Conference on Carbonaceous Particles in the Atmosphere, Berkeley, Aug 12-14, 2008

Tropic-of-Eancer.

EZ10° gzEguator

10,000km‘t5 AMAZON?”

.....

W E = !

5 ’ — = Hawaii Group for
5 Gaogle Environmental Aerosol Research




Tor-AMS

_— e
- — oy
—— - —
T — o=
e — =
uill o - e

..;1_I

" 1/ m_':-;‘ = e = ‘
4 4 f R = 3
v'ﬂ-ﬁ' T e U TYPE 08 SOLSN. |
um ammala S o arvon o
Jhls is e in part fo ils l Idlion and ils siricl : RANOCER0S mmr
- l?, "F mrc eni" IGI C are severe pcnﬂlﬂes N
an unuu 100 Je lmporlu 1ons. - o, W
— ———

Airport Terminal
e rosol

H ??’( 7EAR
By

Hawaii Group for
Environmental Aerosol Research

;llm\\ \ tu > 1‘1“




OBIECTIVE OF PRESENTATION™

—

To) e "'onstrate that after 10,000km of transport
,\ng 30% of the CCN at 0.29%S in the

Sefl atorlal Pacific marine boundary layer

— Hgmate as cloud scavenged combustion aerosol
_gf—"'-jf sfrom Amazon biomass burning.
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This implies similar scavenged combustion
sources elsewhere can contribute to CCN In
more complex but common transport regions.




QUESTION?

What sources control the number
of particles in the clean marine
boundary layer and how to they

influence CCN

1) Nucleation in cloud outflow

2) Sea-Salt production

3) Long Range transport
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RF04 20070815 CNhot/Ozone corr (P3) RF11 20070901 CNhot/Ozone corr (ascend 1)
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RF04 20070815 CNhot/Scatter corr (P1b)
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PREVIOUS DATA COLLECTED 500km off EQUADOR, (Stratus near)
Profiles: Aerosol Number & Volume over E. Pacific from S.A., PEMT 1999
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AMAZON Biomass Burning major
source MBL CCN over 10,000km
away!!!!

And how many other places??
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Flight 14 had enhanced ozone and refractory aerosol aloft with
= back trajectories reaching back to Amazon burning and some
new particle formation at inversion. -
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Elevated ozone over Christmas Is. linked to heavier aerosol and convection over
stronger Amazon source
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For 300/cc (200volatile and 100refractory per cm3)
Mixing through inversion @ 0.4 cm/s
Takes — 3 days to flux in 1km layer (CN=300/cc)
& acting over 2 OOOkm assuming wind at 8m/s
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For 9m/s wind Sea-Salt Aerosol flux is about 30/cm2/s
Takes 4 days to fill 1 km layer to 100/cm3 (Direct Injection)
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This implies similar scavenged combustion
sources elsewhere can contribute to CCN In
more complex but common transport regions.
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